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IHHODUCnON 

During  tlM  pMt  century,  and  particularly  in  tha  paat  tw«nty»fiva 
yaars»  tha  Ineidanca  of  bloat  haa  baan  anhaacad  by  an  ineraaaa  In  tha  uaa 
of  pura  laguaa  and  aixad  laguaa  paatura.  Tha  loaaaa  raaulting  frov  bloat 
ara  bacoalng  of  graat  acononic  iafwrtanca.  It  la  aatlaatad  that  thla  dla* 
ordar  raaulta  In  annual  loaaaa  of  ovar  $40,000,000  In  tha  Unltad  Stataa. 
Ihla  flgura  conaldara  tha  aatiaatad  loaa  of  production  raaulting  froa 
raatrletad  uaa  of  lagoMi  paaturaa  In  araaa  whara  bloat  pravalla  aa  wall  aa 
tha  auabar  of  cattla  and  ahaap  dying  froa  bloat. 

Althou^  it  la  apparant  that  all  tha  facta  conearnlng  tha  bloat  coaplax 
hava  not  yat  baan  ravaalad,  tha  Infonwtlon  availabla  atrongly  auggaata 
Chat  bloat  la  a  problaa  of  tha  davalopnant  of  foan  or  froth  in  tha  ruaan. 
According  to  Bartlay  and  Tadava  (1961),  tha  following  condltlona  Mtm  to 
ba  nacaaaary  for  frotlqr  bloat  to  occur:  con«nqition  of  plants  containing 
aetlYa  foaaing  agenta,  condltlona  in  tha  ruaan  aultabla  for  atabla  fota 
foraatlon,  gaa  production,  and  finally  tha  lack  of  auffldant  quantitlaa 
of  tha  antlfoaalng  factor  aueln  dua  to  raducad  aallvatlon  by  anlaala 
graslng  Micculant  foraga. 

Slnca  bloat  la  aaaantlally  a  problaa  of  tha  davalopaant  of  foaa  in  tha 
ruaan,  it  would  appaar  that  bloat  control  ahould  ba  affordad  by  tha  uaa  of 
antlfoaalng  aganta.  Althou^  aavaral  antlfoaalng  aganta  auch  aa  aillconaa* 
datargants,  vagatabla  olla,  tallowa,  and  liquid  parafflna  hava  baan  uaad 
with  aoaa  dagraa  of  auccaaa,  tha  natural  foraa  of  avan  tha  aora  affactlva 
of  thasa  aatarlala  hava  not  provan  entirely  aatiafactory. 

C3iolca  of  an  antlfoaalng  agent  for  field  uaa  auat  take  into  conaidar* 
atlon  not  only  tha  affectlveneaa  of  the  agent  in  preventing  bloat,  but 
aleo  tha  poaaibla  effecta  on  tha  health  of  anlaala  and  the  <iuality  and 


qosatity  of  allk  «kd  lmtt«irfat  produced,  tho  oAte  of  AdalnlatratioBt 
•ad  the  cost. 

Iho  roaults  of  tcudles  conducted  «t  the  Kmums  Stetlon  uelng  antl* 
foaalng  agents  specially  tailored  for  conditions  of  the  ruaen  dc8»nstrated 
tiiat  a  surfactant  effectively  prevented  bloat  during  the  f irat  12  hr  after 
•dainistration.  This  agent  has  been  effective  at  low,  eeonoaical  levels 
and,  by  incorporating  it  into  a  grain  aixture,  can  be  easily  adsinistered. 
Ihe  eacperlaents  described  in  this  thesis  were  designed  to  detemine  the 
effect  of  the  surfectant  on  anlaal  health  and  reproduction,  feed  censua^tion, 
ynwRi  fsfentation,  and  quality  and  quantity  of  milk  and  butterfat  produced. 
the  following  aapeets  of  ruaen  feroentation  were  studied:  cellulose 
digestion,  pR,  SHRmia  and  volatile  fatty  acid  concentration. 

VNIWH  or  UTSKATOU 
Cause  and  Effect  of  Foaalng  in  Leguae  Bleat 


of  foi|  leypatlon.  Bloat  is  frequently  classified  aa  either 
chronic  or  acute.  Cole  et  al.  (1945)  define  chronic  bloat  aa  bloat  extending 
ever  a  considerable  period  due  to  an  abnoraal  physiological  state  of  the 
aniaal,  and  acute  bloat  as  bloat  that  occurs  becauae  of  an  abnomal  feeding 
reglae  that  in  soae  way  interferes  with  the  aniaal 's  ability  to  expel  gas. 
Acute  bloat  is  classified  as  "frothy**  or  *'free  gas**  bloat  according  to  whether 
there  is  fosa  or  free  gas  present  in  the  ruaen.  Johns  (1954),  however, 
believes  that  the  supposed  differences  between  *'frothy**  and  *'free  gas**  bloat 
mty  be  due  only  to  the  degree  of  foaalng,  and  that  the  aaount  of  free  gaa 
present  is  a  function  of  the  stability  of  the  foaa. 


tiiMtt  th«  stability  of  fch«  ioam  la  depttndant  en  th*  e<m«lat«iey  of 
fluid,  Miny  Dorkors  boliov*  that  surface  tansicm  la  involvad. 
Ualsa  (1933)  found  that  «h«Ei  tiha  ruMn  eontenta  vara  wataiy,  tha  gaa«>bubblas 
roaa  fraaly  to  tha  aurfaea  to  form  a  layar  of  unatabla  fraa  foaa  en  tha  top* 
but  no  bloat  waa  obaarvad.  Aa  tha  eenaistency  of  the  ruaan  fluid  ineraaaad» 
there  waa  a  greater  tttodeney  for  the  gaa  bubblaa  to  beeoae  entri^ped  in  the 
thick  viscid  aatarial,  and  for  the  ingesta  to  riae  up  into  a  frothy  siaaa 
causing  bloat.  Siailar  observationa  vere  reported  by  Hangate  at  al.  (19SS) 
•ad  Johns  (1956).  JMms  (1954)  observed  that  substances  iriiich  reduced  the 
surface  tenaion  of  water  tended  to  proaote  foaa  foraation  ao  that  when 
feraentation  took  place  within  the  li^id*  the  gaa  produced  waa  retained 
within  the  froth  foraed.  Ihe  cpiantity  of  gaa  retained  depended  on  the 
atability  of  the  foaa.  Ihe  degree  of  bloat,  therefore,  depended  on  the 
relation  between  the  rata  of  gaa  produced  per  unit  of  tiae  and  the  rate  of 
releaae  froa  the  ruaen  contents.  If  sufficient  foaaing  agent  waa  preaent, 
release  of  gaa  was  nuch  slower  than  gaa  production  and  aevere  bloat  resulted. 

Althou^  aaqy  ioveatigatora  agree  that  aurfaea  active  agenta  can  be 
need  to  alter  surface  tenaion,  they  differ  in  their  opiniona  aa  to  the  action 
of  thaaa  agents  in  the  treataent  of  bloat.  One  school  of  thou^t  is  that 
totraruam  foaa  ia  foraed  becauae  ruaen  liquida  have  a  very  low  aurfaea 
tension;  therefore,  to  break  a  foaa  an  agent  should  be  added  that  will  raise 
the  mrface  tenaion  and  thereby  reduce  the  ability  of  the  liquid  to  fcMMi. 
Others  believe  that  even  the«|^  li^ida  of  low  surface  tension  are  aora 
prone  to  foaa,  foaas  that  are  foraed  when  there  ia  a  low  surface  tenaion 
are  unstable  and  will  break  readily  allowing  the  gas  to  eacape. 

Ihaae  conflicting  viewa  on  the  aechanlas  of  foaaing  have  led  to 
confuaion  aa  to  the  aaimer  in  which  antifoaaing  agenta  affect  foeaing. 


For  «uB>pltt,  th«  b«Mfiel«l  affftct  of  turpentine,  which  !•  a  ec 
•t«at  for  th«  trMtMmt  of  bloat,  haa  befloi  attrlhutad  by  Clark  (1948) 
to  Its  ability  to  braak  foaa  by  ifl«raaains  surfaea  tanaion,  but  Blaka 
•t  al.  (1955,  1957)  hava  alnce  shovn  that  turpantina  daeraaaad  tha  aurfaca 
tanaion  of  ruainal  ingaata. 

J6hna  (1956)  atatad  that  there  are  two  broad  groupa  of  foaaing 
natariala}  (1)  aolutiona  of  aoape  and  datarganta  in  which  the  aurfaea 
tanaion  ia  conaidarably  lower  than  that  of  water  and  which  exhibit  low 
viacoaity  and  produce  fooa  which,  generally,  are  not  particularly  atabla; 
(2)  proteina  and  aaponina  in  the  presence  of  auitable  oMital  aalta  which 
•adiibit  atrong  auparf ieial  viaeoaity  and  yield  foaiM  of  great  atability 
and  at  the  aaaa  tlM  aahibit  fairly  high  aurfaca  tenaion  values  which 
ahov  little  correlation  to  foaa  atability. 

J<rfina  (1956)  aiq»lained  that  tha  aurfaca  viaeoua  and  non«viaeoua 
typas  are  autually  incaapatibla  ao  if  aoap  and  aaponin  are  aixed,  the 
aoap,  having  the  lower  aurfaca  tanaion,  cauaea  diaplaceaant  of  the  aaponin 
fnMi  the  aurfaea  layer,  thia  reduces  the  viaeoaity  of  the  ay a ten  and  glvai 
a  nere  unatable  foan.  In  ganaral,  antifoaaing  agenta  act  by  diaplaeing  the 
foaning  atibatancaa  fron  the  aurfaca  of  the  foaning  liquid  by  providing  a 
nanfaaning  aurfaca  layer.  Iha  affaetivenesa  of  aona  surface  active  agenta 
and  deterg«ita  in  tha  treatnant  of  frothy  bloat  was  dononstrated  bf  Michola 
(1954)  and  haa  aince  been  Inveatigated  by  naay  other  reaaarchara. 

Michola  (1954)  obaerved  alao  that  the  feeding  of  freah  lagunea  reduced 
the  effective  buoyancy  of  runan  fluid  with  the  aamint  of  reduction  being 
directly  related  to  tha  quantity  of  gaa  bubblea  fomed  on  the  anall  particlea 
of  feed  in  the  ingeata.  Since  each  feed  particle  and  each  attached  bubble 
displaced  an  equal  volune  of  liquid  upward,  tha  fluid  level  of  runea  ingeata 


In  blo«t«d  anlaals  %»•  higher  than  In  aniaals  fed  grass  or  bay.  Because 
•£  the  decreased  btuyyancy  of  the  rueen  fluid*  recently  eaten  fresh 
tipHM  <|uiekly  gravitated  Into  the  Ingesta  and  did  not  reaaln  near  the 
Cop  as  was  the  case  with  hay  Just  after  it  had  been  fed.  Nichols  observed 
that  frothing  appesred  to  start  In  the  upper  regions  of  the  pwinch  and 
extend  Into  the  lower  regions  where  it  Increased  in  intensity. 

reeding  fresh  alfalfa*  according  to  Mlehols  et  al.  (19S6)  caused  an 
increass  In  surface  tension  and  a  decrease  In  viscosity  of  ruaen  fluid, 
whereas  feeding  alfalfa  hay  caused  a  reduction  in  surface  twosion  snd 
little  change  In  viscosity.  AnlsMls  with  the  driest  paunch  contents  and 
consuBlng  the  least  water  had  the  highest  surface  tension  and  viscosity 
values. 

gm  Effect  of  Plant  rectors  on  Iss^ns.  Although  several  plant  cash* 
psfts  are  believed  to  be  Involved  in  froth  foraation,  the  rale  of  plant 
saponins  in  foas  foraation  has  been  aore  Intensely  investigated  tium  any 
of  the  oth«r  plant  factors.  Ihere  seeas  to  be  no  doubt  that  saponins  pliqr 
a  role  in  the  foaaing  of  ruainal  Ingesta  and,  thus,  in  the  production  of 
bloat. 

Llndahl  and  Davis  (1957),  using  sheep,  ippasr  to  be  the  first  to  have 
pro^btced  bloat  with  a  saponin  Isolated  froa  a  pasture  leguae.  |s  vivo 
and  j£  vitro  experinents  show  that  alfalfa  saponin  contributes  to  the  fora* 
atlon  and  stabilisation  of  froth  of  ruainal  Ingesta.  Ihe  results  of  these 
studies  indicate  that  the  Isolated  alfalfa  saponins  have  pronounced  physio* 
logical  effects  in  addition  to  their  effects  on  surface  tension.  It  was 
evident,  however,  that  alfalfa  saponin  was  not  the  only  fee tor  involved 
in  stable  foaa  foraation.  Severe  ruainal  distension  was  produced  only  when 
the  aniaals  were  given  alfalfa  saponin  at  near  toxic  levels. 


Ihertt  h«v«  b««a  mmb  attenpts  to  Isolate  tha  foaning  factor (•) 
trm  fraah  laguMS.  Farguaon  and  Ttarry  (1955)  fractionatad  bloat* 
provoking  lucema  julea  to  ahow  that  It  waa  at  111  capabla  of  producing 
bloat  after  praclpltatioR  of  ehloroplaatlc  sMterial  and  paaaaga  of  the 
alaar  Jnlca  through  an  anion  or  cation  exchange  raain.  Ihis  auggaats 
that  the  faetor(a)  eauaing  bloat  are  nonionic  and  not  abaorbed  on  reaina. 
$ijBilar  propertiea  are  axfaiblted  by  aaponina. 

It  ia  the  opinion  of  Weiaa  (1953)  that  the  preaence  of  aaponina  in 
lagMM  i«  not  the  cauae  of  bloat  sSS.  iSL»   tmt  it  aerely  eontributea  toirarda 
the  colloidal  atate  of  the  ingeata,  thua  saking  eonditiona  nore  favorable 
for  foMing.  Outierres  et  al.  (1958),  on  the  other  hand,  presented 
evidence  that  alfalfa  aaponina  were  utilised  by  certain  naien  bacteria 
witii  reaultant  production  of  acida,  gaa,  and  large  aaounta  of  sllaa,  all 
of  which  BMiy  be  involved  in  foaaing. 

Plant  proteins  also  are  believed  to  be  of  ease  laportance  in  the 
fMKtng  of  ruaen  iagaata.  Ihia  view  ia  supported  by  the  work  of  Boda  at  al. 
(1957)  who  added  egguhite  to  a  ration  containing  dehydrated  alfalfa.  A 
definite  increase  in  intraruMn  pressure  resulted  due  to  the  fonattion  of 
a  stable  foasi. 

Head  (1959)  found  that  foaai  taken  directly  froai  the  rusMm  contenta  of 
a  cow  gracing  clover  or  lucerne  contained  sugars  of  pectin  and  haaicelluloaa 
(non-protein,  non*nitrogenous  substancea)  aa  the  sMiin  foaaing  conatituants. 
Bartley  and  Baaaette  (1961),  however,  ualng  essentially  Head's  aethod  of 
isolating  foaaing  constituents,  found  that  the  frothing  agents  present  in 
ruasn  f oaa  obtained  frea  aniaals  bloating  on  alfalfa  pasture  were  prlaarily 
proteinaceotts  in  nature.  Ihe  difference  in  these  two  results  can  possibly 
be  attributed  to  differences  in  the  two  fosas  analysed. 


Work  of  Waraar  •t  «1.  (1959)  showad  that  ur««  «nd  sugar  soltttiona 
•prinkled  on  chopped  greon  f orago  Juat  prior  to  feadlng  inereaaad  tha 
ineid«M!a  of  bloat  slightly*  Howavar*  bleat  fraquancy  waa  not  affaetai 
by  additlona  of  aggNhita  alona  or  in  eosblnation  vith  glucoaa.  Oth«r 
attidiaa  by  Wamar  at  al.  (1962)  indicatad  that  tha  foliar  application 
of  oraa  (24«48  hr  prior  to  gracing)  at  tha  aquivalant  rata  of  40  lb  par 
aara  aignifieaatly  incraasad  tha  aavarity  of  bloat,  but  lower  levels 
had  no  appreciable  effect.  The  foliar  application  of  glucose  increased 
the  degree  of  bloat  in  somi  cowpariaons*  but  not  in  othera.  Itotal  nitrogen 
aad  ItaM  (0*091)  soluble  nitrogen  of  alfalfa  tops  vara  increaaed  by  foliar 
application  of  urea.  Although  blood  aanonia  nitrogen  and  non-protein 
nitrogen  ware  hi^r  «han  the  forage  was  treated  with  urea,  there  was  no 
consistent  agraeBcat  between  blood  nitrogen  values  and  severity  of  bloat. 

Conrad  at  al,  (1958)  have  shown  that  the  plant  substances  responsible 
for  the  initial  rapid  gas  production  in  ingested  alfalfa  were  closely 
aaaoclated  with  the  fiber  portion  of  the  plant,  but  that  theae  substances 
ware  raaavsd  after  4*10  hr  of  feraentation  by  licroorganiaawi  or  by 
extracting  for  12  hr  with  hot  water,  indicating  that  iMitariala  other  than 
cellulose  were  the  principal  precursors  of  the  gas  produced.  Results 
indicated  that  the  coaibinad  effects  of  the  pl^sical  atructura  of  green  alfalfa, 
Ita  pectic  substances  aad  galacturonic  acid  produced  by  hydrolysis  of  pectie 
substances,  ware  capable  of  causing  fornMtion  of  stable  foaa  found  in  legwis 
bloat. 

Pressey  et  al.  (1963b),  however,  stated  that  althougjh  pectins  were 
capable  of  serving  as  foaa  atabilising  agenta  aad,  in  thia  way,  were  possibly 
related  to  bloat,  tha  level  of  pectic  substaaeeff  present  in  legMSMS  does 
not  appear  to  be  related  to  degree  of  bloat. 


Othar  Invaatigatort,  telch  and  Woods  (1962a,  1962b)  and  Uamar 
(1962),  bava  ahowa  that  plant  ainarala  aueh  as  calcivw  and  Magnaaiua, 
lAleb  ara  praaant  in  larga  proportlona  la  laiwaa,  mty  alao  ba  iaportant 
in  tlM  atiology  of  bloat. 

Iha  raaulta  of  aost  aaqpaorlaanta  Indicata  that  no  alngla  factor  la 
aolaly  raapooalble  for  tha  forwition  of  naaan  froth,  but  that  tha  eauaa 
of  laguna  bloat  «ay  ba  dua  to  tha  intaraction  of  aavaral  unita  of  tha 
Japan  plant  call. 

gia  Iffact  of  Si^liva  on  Foaalng.  Althou^  aioat  invastigators  now 
support  tha  hypothaaia  that  aaliva  playa  a  banafleial  rola  In  bloat,  aavaral 
warliara  hava  attributad  tha  rola  of  aaliva  in  bloat  to  ona  of  promoting 
foanlng. 

JvitmB   (1954)  coaq^rad  tha  surface  tension  of  vatar  (71.3  dynas  par  ca)» 
with  that  of  saliva  (47.1  dynas  par  en)  and  eoiielttdad  that  tha  low  aorfa^ 
tansion  of  saliva  waa  ona  factor  that  would  augpant  foaadng.  Blaka  at  al. 
(1957a),  howevar,  found  in  taating  tha  affact  of  varioua  coBq»ounda  on  tha 
surface  tanaion  of  rtian  fluid,  that  water  and  aaliva  ware  the  only  Materials 
that  raised  surface  tanaion.  Johna  (1954,  1956)  along  with  laid  (1959) 
presented  evidence  that  the  aucoproteina  praaant  in  aaliva  may  aaaiat  is 
foming  a  stable,  viacoua  type  foan. 

Eaaulta  of  work  reported  by  Van  Horn  and  Sartlay  (1961)  and  Hartley 
Md  Yadava  (1961),  howanrar,  Mggeatad  that  aaliva  aarvea  aa  a  fosa  inhibiting 
«Saak  whan  aasoeiated  with  the  foaa  foming  ecmatituants  of  bloat  provoking 
laguaas.  Saliva  added  to  incubated  frothing  ruaan  contanta  pemitted  greater 
quaatitiaa  of  gaa  to  aaaapa  than  whMi  no  extra  aaliva  waa  atbainiatarad. 
Mucin  appeared  to  be  the  cosiponent  of  aaliva  raaponaibla  for  ita  foan  breaking 


action,  rinm  •t  ml,   (1961)  itolatad  fiva  strains  of  nosan  bactarla 
eapi^la  o£  braaklng  dio«m  salivary  nudn  and  Introduead  culturas  of  theaa 
argsnlSMi  Into  tha  naMas  of  f  latulated  cows  gracing  a  aatura  nonbloat* 
provoking  lafHsa  pastvra,  or  consusilng  faadlot  rations  which  wara 
Sttbbloat*provoklng.  Slnca  bloat  rasultad  In  tha  aajorlty  of  Instancas, 
It  was  postulatad  that  iHieln  In  nonMl  aallvttry  sacratlon.  If  sufflclant 
la  quantity,  pravantad  bloat,  but  raduced  salivation  or  dastructlon  of 
wteln  by  axcasslva  eoaeaatratlona  of  wtelnelytlc  flora  say  rasult  In 

blMt. 

Many  workers  have  Invastlgated  tha  factors  Influencing  raf lax  salivary 
•aerations.  Ash  and  Kay  (1959)  and  Kay  (1958)  found  that  stroking  the  area 
around  tha  cardiac  orifice  was  the  mat  effective  stlMtlus  to  avoke  reflex 
parotid  aacretlon.  Weiss  (1953)  believes  that  the  foraatlon  of  runen  foaa 
4Uip«Bds  <m  tiia  consistency  of  rualnal  la^sta,  which  In  turn  Is  Influenced 
by  reflex  salivation.  Bloat  caused  by  foasdng  of  thick,  viscid,  raxlnal 
Ingasta  occurred  iaaadlataly  after  succulent,  leafy  alfalfa  was  fad.  When 
■atara,  atalhy  alfalfa  was  fad,  tha  xualnal  Ingasta  reverted  to  a  watery 
conalstency  and  bloat  ceased.  Ha  attributed  this  effect  to  reflex  aallvatlon 
caused  by  coarse,  staaMy  Material  scratching  tha  cardla  and  the  walls  of  the 
faraatsMch  around  tha  cardU.  Bailey  and  Baleh  (1961)  and  Balch  (1958) 
also  have  shown  that  fibrous  feeds  such  as  hay  stlmtlatad  auch  nore  aacretlon 
•f  saliva  par  unit  weight  of  feed  e<msuaMid  than  did  less  fibrous  feeds  such 
as  fresh  grass. 

In  order  to  test  the  affect  on  bloat  of  a  drug  that  Inhibits  salivation, 
Tadava  (1960)  Injected  atropine  sulfate  subcutaneous ly  (50  sg  per  cow  per  day) 
and  tha  reduction  In  saliva  production  resulted  In  Increaaed  rusMn  foaa  la 
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of  identical  twins  grazing  natun  alfalfa.  Hmdal  and  Boda  (1960) 
observed  that  nonbloatera  secreted  greater  q^taatities  of  saliva  than  did 
bloaters. 

Maad  at  al.  (19ft4)  and  Cole  et  al.  (1943)  showed  that  feeding  coarse 
fibrous  Materials  mch  as  Sudan  hi^  or  barley  straw  prior  to  grasing  bloat* 
provoking  legyaes  prevented  bloat.  These  workers  believe  that  scabrous 
Materials  sMy  prevent  bloat  in  the  following  ways:  (1)  th*y  i^sically 
prevent  the  foraation  of  froth}  (2)  thfly  contain  a  cheaical  antifrothing 
agent;  (3)  their  scabrous  nature  causes  stiaulation  of  the  eructation  reflex. 
These  workers  did  not  consider  reflex  salivation  as  one  of  the  beneficial 
affects  of  rett^Mge  feeding.  Ifeiss  (1953),  however,  sAintained  that  the 
pl^sical  condition  of  the  feed  consumed  has  a  dir^t  bearing  on  the 
occurrence  of  bloat  through  its  action  on  reflex  salivation  rather  than  its 
affect  on  the  eructation  reflex. 

Kay  and  Phillipson  (1959)  and  Phillipson  and  Raid  (1958)  found  there 
were  individual  differences  in  saliva  flow  irtien  pressure  was  produced  in  the 
fVMB.  They  found  that  pressure  in  the  wsa  usually  caused  a  aarkad  increase 
in  the  rate  of  secretion  of  parotid  and  residual  saliva.  The  pressure  required 
to  cause  this  stixnilation  varied  fro*  8*20  an  Hg.  Once  stiaulation  occurred, 
further  increase  in  ruaen  pressure  caused  iiOiibition  of  salivary  secretion. 
9mm  anivals,  however,  did  not  increase  salivary  flow  in  response  to  ruoen 
ftraMttre  stiaulation.  Since  these  workers  wan  advocates  of  the  theory  that 
•alive  contributes  to  foasdag,  they  suggested  that  the  additional  salivary 
flow  in  response  to  pressure  in  the  ruaen  aay  be  iatportaat  in  causing  a 
asdairataly  bloated  anisMl  to  becoaM  worse, 

«Ml  Iff ect  of  Baaterial  iHnf r  n  rtTWlM   Amgate  et  al.  (1955) 
suggested  the  possibility  that  sonw  cellulolytic  rod  shaped  strains  of 
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■IcroorganlMM  prsMnt  la  tvmtn  contents  ware  capabl*  of  producing  « 
■ttcllaglnous  attterl*!  or  tllao  i^lch  could  slow  down  bubble  ■ovOMmt  and 
thoroby  contrlbuto  to  ateblo  fo«B  fonMtlon.  Gutlorros  ot  «1.  (1958)  prosentod 
•vldonco  that  alfalfa  saponins  and  solubla  sugars  In  plant  oMitarlals  vara 
tttlllsad  by  ruBMn  baetarla  irlth  resultant  production  of  acids,  gas,  and 
large  aaounts  of  bacterial  polysaccharide  slisM.  The  latter  foroed  a 
stable  foa«  in  vhlch  tiie  ruaen  feraentatlon  gases  vers  entrapped  In  the 
iagesta  as  nuaerous  saall  gas  bubbles.  Outierres  and  David  (1962)  Isolated 
seponin-utilising  bacteria  froa  the  nnens  of  cattle  bloating  on  Ladlno 
elover  pasture.  Ih^ry  observed  that  the  allay  residue  in  the  saponin 
baeterial  cultures  did  not  reseable  the  sllagr  fraction  which  had  previously 
been  isolated  froa  the  ruaens  of  steers  bloating  on  a  high  grain  ration. 

Jacobson  at  al.  (19S7a)  <^served  that  ruaen  saaples  froa  aniaals 
gracing  blue  grass««Atite  elover  pasture  produced  stable  foea  in  vitro.  Also 
it  was  observed  that  0»16l  of  the  aicroorganisas  in  these  ruaen  saaples  were 
•Bcapsulated.  the  degree  of  cmcapsulation  increased  with  the  length  of 
tiae  on  bloat  producing  diets  (Jacobson  at  al.,  1957b).  There  was  a  highly 
significant  correlation  (0.94)  between  the  average  percentage  encapsulation 
•ad  the  average  bloat  index. 

The  Effect  of  Wmma  Froth  on  Kructatlon  Reflex.  Sheep  which  had  been 
insufflated  with  air  by  Quia  (1943)  were  capable  of  belching  up  to  six  liters 
of  gas  par  ainute.  Since  gas  production  in  the  ruaen  is  auch  lower  than 
gas  loss  by  belching,  it  was  concluded  that  gas  production  in  itself  was 
not  the  cause  of  bloating.  Weiss  (1933)  obtained  siailar  results  «Aen  ha 
introduced  air  artificially  above  the  ruainal  aaas,  but  when  air  was  bubbled 
through  the  ruainal  ingests  of  sheep  fed  freshly  cut  lucerne,  there  was  aarked 


u 

int«rf«rcitc«  with  «rttCt«Cion.  this  was  bell«v«d  to  b«  due  to  tho  ingesta 
rliiag  up  in  •  frothy  ■«••  and  nochanically  intorferlng  with  oruetation. 

Althoui^  Olson  (1944)  postulatod  that  the  detorront  to  bolching  In 
bloatad  anlaAls  was  alther  tho  blockage  of  the  cardia  by  aeeuBulated 
lafssta  or  tha  partial  paralysis  of  the  runen  by  toxic  gases,  aost  investi* 
gators  agraa  that  bloat  mi  fresh  legiaes  is  the  result  of  stable  ruaen  foaa 
interfering  with  eructation. 

J<^ns  (19S4)  observed  that  belching  was  net  inhibited  while  aainals 
were  beeoaing  bloated.  The  frequency  of  belching  was  often  greater  in  a 
bloating  animal  than  in  the  ssMe  aniaal  when  it  was  not  bloating.  However,  in 
ttia  fortMnr  instance  the  aniatal  was  still  not  able  to  get  rid  of  enough  gas 
to  prevent  bloat.  On  occasions,  belching  ceased  in  severely  bloated  anlaals, 
but  cessation  appeared  to  be  the  effect  of  bloating  rather  than  the  cause. 
Colvia  et  al.  (1958)  Mde  sisilar  observations  in  their  experiaents  and 
emicluded  that  froth  fomed  during  rapid  fermentation  of  succulent  legines 
was  suffici«itly  intense  to  occlude  the  cardia  and  to  render  the  eructation 
reflex  ineffective  even  though  the  frequency  of  secondary  or  eructation 
emitractions  should  have  been  adequate  to  reduce  the  intreruainal  pressure. 
When  no  froth  was  present,  as  was  the  case  when  alfalfa  hay  was  fed,  en 
eructation  occurred  on  every  secondary  contraction.  Bunen  ontility  studies 
by  Golvin  et  al.  (1958,  1959)  gave  slailar  results  and  it  was  concluded  that 
anivals  suffering  frov  leguae  bloat  unsuccessfully  atteapted  to  increase  the 
nuaber  of  eructations  by  increasing  eructation  c<mtractions. 

Iructatien  is  «i  Independent  reflex  aechanisa  with  pressure  receptors 
in  the  ruaen  wall  (especially  the  dorsal  blind  sac)  which  are  stiaulated  by 
gas  pressure.  Johns  (1958)  introduced  various  foaas  into  the  pauiu:h  and  gas 
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was  pacsad  Into  tha  paunch.  Bvidanca  vaa  obtainad  that  tha  raflax 
raeaptor  controlling  tha  opanlng  of  tha  cardial  aphlnctar  could  dlatlngulah 
batwaan  fraa  gaa  and  foaa  baeauaa  foa«  cauaad  Itdtlbltlon  of  balchlng. 

Iha  Daa  of  Antlfoaming  Agantt  In  Traatsent 
and  Pravantlon  of  Bloat 

Althougli  Maay  Mathoda  hava  baan  uaad  for  tha  traataMmt  of  bloat »  noma 
iMa  baan  nora  auecaaaful  for  tha  traataant  and  pravcmtlon  of  frothjr  bloat 
than  tha  uaa  of  antlfoaailng  or  aurfaca  actlva  aganta.  Dougherty  and 
Gourtnay  (1954)  baliava  that  aurfaca  actlva  aganta  ahould  rallava  aoat 
c»»m»  of  bloat  and  would  Juatlfy  axtanalve  uaa  of  thaai  ahould  tha  following 
coodltiona  axlat  In  bloatad  anlmala:  (1)  If  all  (or  uo»t)   bloat  vara  frothy 
in  Mtcarat  (2)  If  thera  wars  ao  Inhibition,  other  than  aachanlcal,  of  tha 
aructatlon  BMchanlan;  (3)  If  all  aurfaca  actlva  aganta  irara  actlva  In  all 
or  aoat  cautmu  of  bloat}  and  (4)  If  td.da  dloparaal  of  tha  agant  In  a 
aavaraly  dlatandad  naaa  vara  poaalbla.  In  chooalng  an  antlfoaming  ag«it 
for  flald  uaa,  ona  must  conaldar  not  only  affactlvanaaa  of  tha  agant  In 
pravantlng  bleat,  but  alao  the  poaalbla  af facta  on  tha  haalth  of  anlsala 
and  tha  quality  and  quantity  of  allk  and  butt«rfat  produead,  tha  aaaa  of 
adalnlatratlon,  and  tha  cost. 

Although  turpaatlna  vaa  awmg  tha  flrat  antlfoaalng  aganta  to  ba  uaad 
to  control  bloat.  It  una  not  until  Clark  (194S)  abowad  that  Ita  affactlvanaai 
In  tha  traataent  of  bloat  vaa  dua  to  Ita  affaet  on  aurfaca  tanalon,  not  on 
gaa  foraatlon,  that  Ita  aoda  of  action  vaa  racognlsad.  Johna  (19  yV)  and 
•laka  at  «1.  (1953,  1957a)  ahovad  that  turpaatlna  affaetlvaly  rallavad 
bloat  by  reducing  tb«  aurfaca  tension  of  ruaan  fluid.  Turpentine,  however. 
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has  not  proven  ontlraly  Mtisfaetory  for  field  um.  Johns  (1956)  and 
laid  (1958)  raportad  that  turpantlne  caused  Intense  irritation  of  the 
■euth  and  other  organs*  adversely  affected  the  aninal's  appetite, 
accusRilated  in  anounts  idiich  were  toxic  to  anlaals,  and  caused  a  narked 
taint  in  silk. 

Opon  evaluating  the  antifoaaing  properties  of  turpentine  products 
nith  those  of  silieone  products  Ifl  vitro.  Dougherty  and  Courtney  (1954) 
found  that  the  efficacy  of  the  ailicones  was  higher  than  the  turpentines, 
based  (m  foaa  dispersal,  hut  the  reverse  was  true  when  the  products  vere 
judged  on  ability  to  prevent  reconatitution  of  foaa  irtien  the  nnen  li<iuor 
was  re-shaken.  Although  Quin  et  al.  (1949)  believed  that  aethyl  silicone 
relieved  bloat  by  increasing  surface  tension  of  ruainal  ingeste,  the 
experinental  data  accuaulated  by  Blake  et  al.  (1957a)  desKmstrated  that 
all  antifoasdlng  agents  eaployed  (including  oMthyl  silicone)  decreased 
the  surface  tenaion  of  ruaen  fluid.  Nichols  et  al.  (1957)  exaained  the 
effects  of  twenty  surface  active  agents  on  properties  of  ruaen  fluid  and 
observed  that  ailicone  was  not  reliable  in  surface  tenaion  reduction,  but 
gave  good  control  of  mechanical  foaaing. 

Xhe  recovery  rate  of  155  cases  of  bloat  in  cattle  treated  by  <^iin  et 
al.  (1949)  with  a  highly  polyaerised  aethyl  silieeoe  waa  approxiaately  801 
\^ma  the  agent  used  waa  in  tablet  fora  and  951  when  an  Injectable,  ready* 
to«use  suspension  waa  as^loyed.  toith  et  al.  (1953)  and  J<^as  (1954)  also 
found  aethyl  silicone  to  be  effective  in  reducing  froth  while  Hungate  et  al. 
(1955)  reported  that  20  g  of  aethyl  silicone  adainistered  in  capsulaa  to 
aaiaala  gave  seae  protection  againat  bloat  for  5*6  hr.  Methyl  silicone, 
however,  was  not  ceapletely  effective  in  preventing  bloat  in  the  experlaents 
of  Jecobson  et  al.  (1957a). 
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Xo  «v«tuating  tha  usafulnass  of  •illconas  m  antlfoaalng  agants  la 
controlling  bloat,  both  Johnii  (19S6)  miA  laid  (1958)  not*  that  vhlU 
•llicoBos  artt  efficient  foaa  breekers,  th^  are  not  aliMya  reliable  In 
treating  bloat.  Johne  (1956)  observed  that  sllleonee  have  low  toxicity 
In  aniaala,  but  are  too  ei^enslve  for  practical  use  In  controlling  bloat. 

Since  aucln  la  believed  to  be  the  compaamat  of  saliva  reaponalble  for 
It*  foaa  breaking  action,  Bartlejr  (1957)  evaltiated  the  ef fectlvenese  of 
linseed  aucln  In  reducing  the  Incidence  and  severity  of  bloat  In  cattle. 
Hucllaglnous  extracts  fron  linseed  seal  added  to  frothing  naMn  contents 
froBi  bloated  flstulated  cattle  resulted  In  a  greater  release  of  gas  vhen 
Incubated  at  39  C  for  2  hr  than  ruaen  contents  Incubated  alone.  Feeding 
linseed  sMal  to  cows  before  pasturing  appeared  to  reduce  the  incidence 
ef  bloat.  These  results  vere  confiroMd  in  experlaents  conducted  by 
Van  Bom  and  Bartley  (1959).  Since  the  «ctractlon  of  ■ucilage  froa  linseed 
aeal  is  a  very  difficult  and  costly  process,  linseed  aeal  aucilage  was 
•et  rscB— ended  as  a  practical  asans  of  controlling  bloat. 

Bartley  and  Tadcva  (1961)  tested  j^  vitro  the  antifoaalng  activity  of 
bovine  saliva,  plant  auellages,  and  aniaal  aucins  on  alfalfa  saponin  foaas* 
Bovine  saliva  and  two  aniaal  aucins  effectively  lidiiblted  foaa  foraation. 
In  vivo  eveluation  of  the  two  aniaal  aucln  products  indicated  that  levels 
of  50  or  75  g  effectively  prevented  bloat  for  2  to  4  hr.  Since  neither 
of  these  products  prevented  bloat  for  atnre  than  4  hr,  they  are  not  presently 
Mulorsed  for  field  use.  Johnson  et  al.  (1958)  fcwnd  that  gastric  aucln 
(50  or  100  g  per  feeding)  was  unpalatable  and  did  not  reduce  bloat  in  steers. 
Beth  levels  sssasd  to  increase  foeaing. 

MLth  and  Woods  (1962a,  1962b)  have  shown  that  certain  chelating 
agents  reduced  the  severity  of  bloat  by  decreaaing  the  ruainal  concentration 
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of  Ionic  calclui*  mignoaioaif  and  aononla.  taxly  reaults  of  talth  and 
Woods  <1962a)  Indicated  that  dlaalna  tatraacetlc  acid  (DXFA)  vaa  aora 
•ffaetlva  In  roduelng  bloat  than  athylana  dlaslna  tatraacatlc  acid  (BD1A) 
vhen  thasa  agenta  ware  Introduced  directly  Into  the  ruaena  of  bloated 
•niaala.  Later  Inveatlgatlons  by  these  workers  (19(2b)  revealed  that 
drenching  lanbs  vlth  1.25  g  of  chelating  agents,  DTPA  or  ethylene  dlanlna 
dl»(o«ol^dro)cphenyl)  acetate  (DraA)  prior  to  aomlng  gracing  reduced  bloat 
17  and  201  respectively.  Vaadlng  lanbs  1.25  g  of  BDDHA  In  a  soybean  wmaX 
carrier  prior  to  graslag  reduced  bloat  46%  aa  eoapared  to  laabs  fed  soybean 
seal  alone.  Bloat  was  reduced  to  a  slollar  degree  In  a  trial  comparing 
drenching  and  feeding  BTOHA* 

Many  typea  of  oil  eoaipounds  and  their  derivatives  have  been  used  to 
rainee  and  control  frothy  bloat.  Oils,  Ilka  other  antlfoanlng  agents, 
reduce  bloat  by  lowarlng  the  surface  tenalon  of  nsMn  Ingaata.  Johnson 
at  al.  (1936)  reported  that  the  aurface  tension  of  ruaen  fluid  frov  steers  gras< 
lag  alfalfa  pasture  and  receiving  a  water«>dlsperslble  oil  at  a  level  of  1% 
Itt  the  drinking  water  was  57.2  dynes  par  «a  nldLla  that  froa  control  anlaals 
waa  63.7  dynes  per  ca.  Despite  the  apparent  ability  of  olla  to  lower  surface 
taatlon,  Pressey  et  al.  (1963a)  observed  that  aaall  aaounts  of  crude  soybean 
oil  increased  foaa  stability  slightly.  Higher  levels,  however.  Inhibited 
fMa  stability. 

Southeott  and  Hawataon  (1958)  shoMkl  tfliat:  peanut  oil  on  drinking  water 
(12  OS  of  oil  par  head  per  dity),  or  on  the  drinking  water  and  on  a  hay 
suppleaent  (14  os  of  oil  par  head  per  day),  reduced  the  Incidence  and  severity 
•f  aon-fatal  bloat  in  cattle  graslng  clover-rich  pasture,  but  failed  to 
pravwit  sporadic  deaths. 
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Johnmm  ct  •!.  (1958a)  found  that  soybean  oil,  lard  oil,  and  lecithin 
lilxed  with  aoybean  oil  greatly  reduced  bloat  in  steera  on  alfalfa  pasture 
for  several  hours  irtim  fed  at  the  rate  of  0.25  lb  or  aore  per  anlaal  per 
feeding  in  grain  or  at  the  rate  of  21  in  drinking  water.  Ihere  appeared 
to  be  soM  carryover  effect  of  treatiMnt  fron  ooming  to  evening.  Crude 
soybean  oil  sprinkled  on  chopped  alfalfa  soilage  at  a  level  of  approatiawtely 
0.25  lb  per  1000  lb  body  weight  per  anlsal  per  day  was  also  effective  in 
eontrolling  bloat.  Ihe  oral  adainistration  of  150*250  nl  of  lard  oil 
successfully  relieved  severe  cases  of  bloat  causing  the  release  of  large 
4]uantities  of  gas  froa  the  ruaen  via  stoaaeh  tube  and/or  eructation  soon 
after  «fteinistrati«n. 

Ruaen  fluid  saaples  taken  via  stoaaeh  tube  2*3  hr  after  lard  oil  or 
•oybean  oil  were  fed  in  the  grain  or  on  the  forage  or  irtien  lard  oil  was 
fed  in  the  drinking  water  to  anlaals  that  were  on  alfalfa  pasture  and 
soilage  showed  a  aarked  reduction  in  surface  tension  according  to  Brown 
at  al.  (1957).  Although  these  investigators  were  unable  to  show  that 
these  treataents  had  aagr  ai^arent  effect  on  foaa  veluae*  foaa  stability,  or 
Ingesta  voluae  increase,  they  were  also  unable  to  find  any  apparent 
relationship  between  these  ruaen  fluid  characteristics  and  the  severity  of 
bloat,  there  was,  however,  a  positive  correlation  between  bloat  severity 
and  aaaonia  content  of  ingesta  froa  untreated  anlaals,  but  treataents  which 
•aaMd  considerable  reduction  in  bloat  did  not  reduce  rusMn  aaaonia  values. 

Johnson  et  al.  (1958b)  observed  that  bloat  in  cattle  grasing  alfalfa 
pasture  and  receiving  0.25  lb  per  feeding  of  soybean  oil  in  1.5  lb  of  • 
siaple  grain  aixture  ims  controlled  for  severel  hours.  Ground  soybeans 
(natural  oil  content  approxiaately  0.25  lb  per  feeding)  failed  to  reduce 
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bloat.  Both  lard  oil  md  nofh—a  oil  (100*200  ml)  adainistorod  by  stnaaeh 
tuba  gava  proaipt  raliaf  in  aavara  caaaa  of  bloat  i£  adainlatarad  bafora 
tha  aalflMla  wtvB  aoribuad. 

Brown  at  al.  (1956),  tasting  a  watar-disparaibla  oil  (a  lard  darivativa) 
obaarvad  that  a  ralativaly  larga  quantity  of  thia  oil  (1*21)  vas  naadad  to 
control  bloat.  Oral  adainiatration  of  1  lb  of  oil  par  haad  par  day  to 
Kiiaala  grasing  alfalfa  paatura  conqplately  prevantad  bloat  for  aavaral 
hours,  vharaaa  aavaa  of  tan  cMmtrol  aniawlt  bloatad  (two  diad).  Xnjaeting 
100  al  of  lard  oil  iatraruainally  apparently  brought  about  a  ralaaae  of 
gas  froM  tha  iagaata  to  tha  fraa  spaca  abova  it,  aa  traatad  animals  aither 
hagan  to  aruetata  gas  voluntarily  in  15*40  min,  or  passaga  of  a  ataaaah 
tuba  brought  ralaase  of  larga  quantities  of  fraa  gaa.  Spraying  0.25  lb 
of  aithar  «atar«disparsibla  lard  oil  or  aoybaan  oil  (par  anisMl  par  day) 
on  frairti  alfalfa  soilaga  also  raaultad  in  raduead  bloat. 

Both  Boda  (1938)  and  GOlvin  at  al.  (1959)  reported  that  vegetable 
oil  (Wesson)  administered  during  the  developownt  of  bloat  increased  the  rata 
Of  eructation  and  the  volume  of  gas  expelled  and  reduced  intraruminal 
pressure  within  15  min.  Golvin  et  al.  (1959)  also  observed  that  fat  Intakes 
•f  0.06  lb  par  haad  par  feeding  before  alfalfa  feeding  prevented  bloat  for 
the  period  immediately  following  their  administration,  but  even  at  inti^cas 
of  0.5  lb  per  heed  per  dtj,   these  effects  did  not  carry  over  into  subsequent 
leading  periods. 

Johnson  et  al.  (1960)  and  Johnson  and  Allen  (1960)  tested  an  inexpensive, 
«Mter*dispersible  antifoaming  agent  consisting  of  two  parts  of  crude  soybean 
oil  and  one  part  of  an  amataifiar  coi^oaad  of  casein,  sodium  carbonate, 
athanol,  and  water.  Johnson  and  Allen  (1960)  found  that  in  90  of  95  caaas 
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•f  bloat  In  «rtilch  relief  could  not  be  effected  by  stooech  tube  aloam, 
«dainl8tr«tio&  of  10(MtOO  nl  of  thle  product  by  stooech  tvb9  resulted  in 
fiipr  release  of  large  quantltes  of  gas  (via  stoaaeh  tube  aad/or 
eructation),  usually  In  less  than  a  minute.  No  adverse  slde*effects  were 
ekMfved  and  the  anliaals  resuMd  gracing  vithla  15*40  min.    Ihe  eMlsifiable 
oil  was  found  to  be  effective  sore  provptly  than  non^emlslf table  oil. 

Van  Horn  at  al.  (1963)  utilised  221  cases  of  {Mature  bloat  in  cooparlng 
the  effectiveness  of  the  following  treatMnts:  crude  soybean  oil,  esnlsified 
soybean  oil,  enulsified  lard  oil,  lard  oil  eaulsifier,  end  soybean  oil 
esulsifier.  Although  bloat  nonuilly  was  reduced  following  adainistration  of 
each  of  the  oils,  ewilsified  soybean  oil  adainistered  by   stoisch  tube  into 
the  dorsal  runen  was  the  aost  consistent  in  prowpting  rapid  recovery. 
2fi  vitro  results  were  sivilar  to  those  obtained  j^  vivo. 

Johnson  et  al.  (I960),  working  with  an  aHulsified  soybean  oil  f«r 
bloat  therapy,  found  that  this  product  set  the  criteria  of  being  a  palatable, 
taaipsnilis.  amiirritating  coopound  with  rapid,  efficient  bloat-preventiat 
aetion.  Brown  et  al.  (1959)  reported  that  there  was  no  evidence  that 
adding  soybean  oil  or  lard  oil  to  feed  lowered  feed  consunption,  and  that 
the  addition  of  water-diapersible  lard  oil  to  drinking  water  consistently 
increased  water  caauamptioa. 

The  factor  limiting  the  effectiveness  of  fats  and  oila  in  preventing 
bloat  is  the  rapidity  with  which  they  are  lost  frem  the  rumen,  leid  (1958, 
1939)  stated  that  the  water  immiscibility  and  low  specific  gravity  of  fats 
and  oils  caused  them  to  float  and  concentrate  at  the  surface  of  the  rumen 
contents  and  probably  faeilitAted  their  early  transfer  to  the  omasum. 

From  tbm  standpoint  of  application,  this  does  not  represent  a  prcAlem 
f^liare  the  fat  or  oil  can  be  added  directly  to  the  forage  aa  in  soilage 


oparations  or  «^er«  the  aainals  can  be  restricted  for  a  2*  to  3-hr 
period  to  a  leguaa  pasture  after  feeding  coneentratea  containing  oil  or 
Callov.  However,  when  anisaals  Mtat  be  pastured  for  longer  periods,  pro* 
eeduriM  aust  be  devised  to  prolong  their  effectiveness.  Reid  (1958) 
proposed  three  possible  solutions  to  this  probles:  (1)  using  dose  rates 
high  enough  to  counter  losses  between  dosings;  (2)  absorbing  the  antifoaning 
agent  on  sosm  naterial  iriiich  will  disintegrate,  or  will  be  digested  only 
slowly  in  the  ru»en,  or  (3)  adsinistering  sasll  aaouats  frequently  or 
arranging  for  a  continuous  intake  of  the  antifoaaing  agent.  Neither  of 
the  first  two  possibilities  has  been  found  to  be  practicable.  The  third 
possibility  has  led  to  the  treatamit  of  drinking  water  and  spriqring  of 
pastures. 

Ihe  addition  of  antifoaning  agents  to  driidcing  water  is  unreliable 
according  to  Raid  (1959)  and  Cole  and  Boda  (1960)  because  water  intake, 
and  thus  oil  intake,  varies  greatly  froa  aalsMl  to  aninal  and  froa  day   to 
day.  aeid  (1958,  1959)  and  JcAxom   (1959)  stated  that  spraying  of  bloat* 
provoking  pastures  with  emulsified  peanut  oil  or  tallow,  in  conjunction 
with  strip  gracing  to  insure  ingestion  of  spriqred  forage,  provided  effective 
mni  practical  control  of  bleat.  At  levels  noraally  used,  (2-4  ox  per  cow 
per  d»y)   there  was  little  or  no  daaage  to  forage  or  to  subsequent  pasture 
growth. 

Allen  et  al.  (1959)  investigated  the  dispersibility  of  I^^^  labeled 
soybean  oil  in  the  ruaea.  Poor  distribution  of  radioactivity  in  ruaen 
lagesta  resulted  when  labeled  oil  was  adainistered  via  fiatula,  but  oral 
lafsttion  gave  good  diatribtttlon.  Ihe  I^*^^  activity  in  ruaen  neutral  fats 
declined  sharply  with  less  than  half  the  original  activity  roMining  4  hr 
after  adainistratioa. 
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Many  of  the  oil*  and  fats  have  undeairable  8lde*e£facts  when  fed  to 
«aiaal«  in  quantities  greater  than  50*100  ml  per  day  according  to  Oole 
and  Boda  (1960).  Xeld  (1958)  reported  that  nineral  oils  reduced  the 
absorption  of  essential  fat*soluble  nutrients  froo  the  diet,  particularly 
carotene  and  vitaains  A,  B,  B,  and  K.  Although  dosings  at  Irregular 
intervals  and  at  rates  conaonly  used  for  reducing  bloat  appeared  to  have 
no  adverse  effects,  their  continued  use  over  a  prolonged  period  seaaed 
to  be  inadvisable.  Dosing  cows  with  75  nl  paraffin  twice  daily  for  4 
weeks  caused  a  fall  in  blood  carotene  and  butter  tocopherol  and  carotene 
Isivels.  Very  li^t  paraffins,  such  as  kerosene,  narkedly  affected  feed 
intake,  probably  because  of  irritation  of  the  gut.  Whale  oil,  another 
cheap  and  effeetiv«  antifoaHlng  agent,  caused  a  Mirked  taint  in  nilk  and 
butter  and  adversely  affected  ailk  production  and  butterfat  quality. 
Vegetable  oils  also  caused  changes  in  butterfat  quality,  though  to  a  ouch 
MMller  extent.  These  results  were  confinoed  by  the  work  of  Johns  (1956). 

Haay  researchers  have  recognised  that  detergents  are  asKmg  the  most 
premising  of  the  synthetic  products  available  for  controlling  bloat. 
Blake  at  al.  (1956,  1957b)  adalnistered  an  alkyl  aryl  sodlua  sulfonate* 
type  detergent  (Ultrawet  "K")  via  gelatin  capsules  at  rates  of  3  and  20  g 
dally  per  1000  lb  body  weight  to  two  groups  of  cattle  grazing  alfalfa, 
(hily  at  the  higher  rate  did  a  significant  reduction  in  incidence  and  severity 
of  bloat  occur.  During  bloat,  the  ingests  voluse  increase,  foaa  durability, 
and  degree  of  foaainess  of  rumen  Ingesta  narkedly  Increased,  surface  tension 
and  viscosity  were  moderately  increased,  while  the  specific  gravity  and 
pB  ««re  lowered  moderately.  All  these  properties  were  altered  in  the 
opposite  direction  (toward  prebloat  levels)  during  detergent  treatment. 


Nichols  et  «1.  (1957)  observed  that  5  g  doses  of  all^l  eryl  sulfonate 
and  one  other  detergent  reduced  surface  tension,  but  produced  no  change  in 
viscosity.  Heid  (1959)  and  Pressey  et  al.  (1963a)  stated  that  low  levels 
of  Pluronic  L62  vera  very  effective  in  reducing  fosae  stability.  Ferguson 
•ad  Terry  (1955) »  however,  vera  unable  to  shov  aiqr  Influence  by  tvo 
household  detergents  tested  on  bloat  produced  by  lucerne  Juice. 

feveral  other  products  have  also  been  evaluated  as  antlfoaaing  agents. 
Blaka  et  al.  (1957a)  and  Pressey  et  al.  (1963a)  have  shown  that  certain 
long«>chain  fatty  acids  decrease  surface  tension  aiui  inhibit  foaa  stability 
of  rusen  fluid.  Trisodiua  phosphate  and  cholesterol  vera  Ineffective  as 
prophylactics  for  pasture  and  alfalfa  juice  bloat,  according  to  Blake 
et  al.  (1956,  1957b).  Nichols  et  al.  (1957)  found  that  a  granular  plant 
lecithin,  92X  active  in  a  concentration  less  than  20  mg  per  155  al  of 
trntUk  fluid  gave  excellent  reduction  in  surface  tension,  good  control  of 
■echanical  foaaing,  and  little  evidence  of  any  consistent  alterations  of 
gas  production,  sediaent  reaction,  or  cellulose  digestion.  Johnson  et  al. 
(1958a)  observed  that  while  25  vl  n*decyl  alcohol  was  successful  in  relieving 
very  severe  cases  of  bloat,  its  effect  was  of  too  short  duration  for 
satisfactory  prophylaxis  of  bloat.  A  rinoleie  acid  derivative  wes  success* 
fully  employed  by  J<^ns  (1954)  both  as  a  preventive  and  as  a  drench  for 
relieving  bloated  aniaals. 

In  addition  to  the  antlfoaaing  agents  aentloned  here,  there  are  also 
several  conBterclal  products  available  today  for  the  treatacnt  and  prevention 
of  bloat. 
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IXFSEIMBirr  I 
lKp«ria«nt«l  Procodur* 

1!h«  nonlonie  Mrfactait  which  has  proven  •ff«etlv«  in  pr«v«ntiiig 
Alfalfa  bloat  and  which  waa  taatad  hare  ia  a  polyoiqrpropylttna  polyoxy- 
athylana  block  polynar  (haraaftar  rafarrad  to  aa  POK).  Iha  Mrfaetaat 
POB  ia  a  naw  product  and  all  ita  propartiaa  hava  not  baan  dataminad.  Iha 
■Btarial  la  a  llfaid  mod  haa  a  hig^  volaeular  weight. 

To  be  a  uaafttl  bloat  preventive  agent  for  lactating  dairy  cattle, 
aa  aatlfoaaing  agent  auat  not  only  control  bloat  effectively,  but  oRtat 
haiva  no  adverse  effects  on  the  productivity  of  the  cow.  This  esperiomit 
is  designed  to  detemine  the  effects*  if  any,  of  POK  on  ailk  production. 
Milk  fat  promotion,  feed  intake,  reproductimi,  and  aniaal  health. 

^HHUBUnUlBMHHtt*  ^^'•Ive  lactating  cows  (ten  Bolsteins  and  two 
Ayrshires)  in  the  Kansaa  State  University  dairy  herd  were  paired  aa  aiailarly 
as  possible  with  regard  to  breed,  age,  body  weii^t,  ailt  production,  and 
fat  test.  The  cows  in  each  pair  were  placed  at  randoa  in  one  or  the  other 
of  two  groupa.  Cows  in  one  group  were  used  as  controls  and  those  in  the 
other  group  received  FOB  with  their  grain  ration.  The  duration  of  the 
ai^eriaAnt  was  12  weeks. 

All  cows  were  fed  1.5  lb  chopped  alfalfa  hoy  per  100  lb  body  weight 
per  head  per  day.  To  <Atain  awiyiMim  production,  the  quantity  grain  received 
by  each  cow  was  establi^ed  by  increaaing  the  ({uantity  of  grain  fed  to  each 
cow  to  the  ■sxiawan  aaount  that  was  readily  consuaad.  The  grain  ration 
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eoa«ist«d  of:  gr<Mnd  corn.  500  lb;  ground  sorghun,  500  lb;  aoyboan  oil 
■Ml,  300  lb;  Mlt,  20  lb;  and  dlcaleluB  pbosphato,  IS  lb. 

Iho  following  •upploBonts  containing  tho  oxporlaontal  troatMmt  woro 
placod  on  top  of  the  grain  fad  to  tha  eowat  lupplaaMnt  I,  ground  aor^ua 
74  lb,  anlMl  fat  4  lb,  and  FOB  1.76  lb;  tttpplaaant  11,  ground  aorghna 
74  lb,  anlsal  fat  4  lb,  and  FOK  3.52  lb.  Oowa  in  tha  axpariaantal  group 
vara  fad  aoffleiant  Sitpplaaant  I  to  aupply  5  g  FOB  par  cow  par  feading 
during  tha  firat  11  d^rt  of  tha  axparioant,  auffieient  Supplaamt  I  to 
aupply  10  g  VGE  par  cow  par  f^ing  during  tha  naxt  38  d^a,  and  aufficiant 
Ivpplaawnt  II  to  aupply  20  g  FOB  par  cow  par  faading  during  tha  final  35 
daya  of  tha  axparlaant.  Oowa  in  tha  control  group  raeaivad  a  aupplaaant 
containing  aljiilar  quantitiaa  of  ground  aon^uai  and  ania«l  fat.  Tha 
supplananta  wara  addad  to  tha  grain  adxtura  fad  to  tha  cowa  twica  daily 
bafora  vilking. 

All  cowa  wara  coaf inad  to  individual  atalla  in  tha  Univaraity  bam 
froB  4  FM  until  9  AM  aach  day,  and  wara  allowed  to  axerciaa  in  a  lot  near 
tha  bam  during  tha  rantaindar  of  tha  day.  The  anlaaila  wara  nilkad  twica 
daily  at  4  AM  and  4  FN.  Chopped  hay  waa  fad  in  tha  bam  following  aach 
Milking. 

Im — -*-  "Sapt  1^  ||||H|p;|Laa  Analyaad.  Individual  aiilk  waighta  wara  recorded 
at  each  ailkiag.  The  aaomt  of  hay  and  grain  refuaed  by  each  cow  waa  weigthed 
and  recorded  at  9  AM  aaeh  day.  All  cowa  wara  weighed  on  two  conaecutiva 
daya  every  2  weeka.  Fat  teata  were  detemined  on  individual  48-hr  coq»oaita 
aaaplaa  (according  to  production)  collected  for  the  firat  tiaM  the  day  before 
the  atart  of  the  preliminary  period  and  thereafter  at  annthly  intervale. 
Kecorda  on  health  and  reproduction  were  kept  on  all  aniaala. 


•Mttlta 

The  control  eowa  prodocod  tllghtlx  wotm  silk  during  tho  pr«liaia«ry 
IMiriod  and  the  first  2  wooks  of  th«  oxporlMsnt  than  those  roeolvlng  POI 
(riguro  L)«  but  eoifs  In  tho  lattor  group  producod  the  aost  allk  during  the 
last  10  weeks  of  the  experlaent.  Ihe  cuaulatlve  allk  pro<hietlon  of  the 
group  receiving  POS  vas  greater  than  that  of  the  control  group  (Figure  2). 
Ihe  difference  In  the  average  total  production  per  cow  between  groups  was 
approximately  200  lb  of  allk  for  the  12-week  experiment.  This  difference 
was  not  statistically  significant. 

During  the  pralisilnary  period,  the  silk  of  tiie  cows  receiving  POI 
contained  sliglitly  aore  fat  than  tiiat  of  the  control  cows  (Figure  3). 
Also  throughout  the  experimental  period  the  adlk  of  the  cows  receiving  VOR 
contained  sore  fat  than  that  of  the  controls.  Ihe  difference  la  fat  eoa« 
tent  was  small  and  was  not  statistically  significant. 

Both  groupa  of  cows  gained  in  wei^t  during  the  experiment  (Figure  4). 
Vm  shape  of  the  weli^t  curves  Is  similar  for  both  groups  throughout  the 
experiment.  Ihe  cows  in  the  control  group  were  slightly  heavier  than  those 
receiving  FOB.  However »  this  difference  vm  not  significantly  different. 

Feed  was  consumed  in  nearly  Identical  amounts  by  both  groups  of  cows 
(Table  I).  Cows  in  tiie  control  group  consumed  slightly  more  hay  and  grain 
than  those  in  the  treatment  group.  More  hay  was  refused  by  the  cows  in  the 
treatment  group,  but  the  control  cows  refused  the  most  grain.  Only  the 
difference  in  grain  refusal  approached  statistical  significance.  Several 
cows  went  "off  feed"  temporarily  during  the  first  week  of  the  trial,  but 
the  abrupt  change  in  the  roughage  ration  is  believed  to  have  be«a  the  cause 
of  this  since  cows  from  both  groups  were  similarly  affected. 
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Figure  1.  Effect  of  POE  on  average  weekly  milk  production. 
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Figure  2.  Effect  of  POE  on  average  cumulative  milk  production  per  cow. 
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Figure  4.  Effect  of  POE  on  average  body  weight  per  cow. 


XABLB  1 

r*«d  inUilM  of  lactating  eows  r«c«ivliig  althar  FOB 
or  the  control  ration  (ttvorago  per  cov  for  12  iric) 


PM  Control 

lb  lb 

Grein  fed              12,168  12»382 

Grain  refuaed              M  195 


Grain  cnnwH  12,100  12,187 

Hay  fed  9,156  8,988 

Bay  refuaed  1.423  891 

Bay  conauMi4  7,733  8,097 


The  cova  receiving  FOB  had  a  better  conception  rete  (Table  2)  than 
in  the  cmitrol  group.  Since  eoneluaion  of  the  experiaent,  aeat 
of  theae  com  have  calved  nonMlly  and  there  haa  been  no  indication  of 
abortiona  or  other  abnoraalltiea. 

1ABLB  2 
Effect  of  FOB  on  conception  rate  of  lactatiag  cova 

FOB     Control 


Huaber  of  tiaea  bred 
lluiri»er  of  conceptiona 
iervicea  per  conception 


The  feeding  of  FOB  appeared  to  be  withtwt  effect  on  generel  health 
Md  wellobeing  of  the  aninals.  TWo  caaea  of  aaatitia  occurred,  one  in  a 
control  cow  and  the  other  in  e  cow  receiving  FOB. 
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HocM  of  the  r«ault8  obtaliMd  in  this  «Kp«riMmt  Indleats  aiqr  cImt* 
eot  mvidmcm   that  POS  hu  any  dalatarloua  affact  on  allk  production,  fat 
taat,  body  walj^t,  faad  intaka,  raproduction,  or  anlnal  health.  In  faet, 
POK  appaara  to  hava  a  atioulatory  affaet  on  allk  production.  Ihla 
obaarvatlon  la  daaarvlag  of  furthar  atudy. 

Com  racalving  POS  conausad  approxiaately  tha  aaaa  <ittaatlty  of  h^ 
aad  grain  aa  consuaad  by  ccmtrela  i4illa  producing  aora  ailk  containing  a 
higlMr  parcantaga  of  fat  than  tha  control  com.  Iharafora,  It  la  not 
aorpriaing  that  tha  eova  in  tha  traataant  group  galnad  laaa  valght  than 
dMaa  la  tha  control  group.  Tha  ineraaaa  In  silk  production  obaarvad  during 
tha  f Irat  2  vaaka  of  tha  axparlnant  for  both  groupa  waa  probably  dua  to  tha 
high  laval  of  concantrataa  fad.  Changing  tha  cowa*  roughage  fron  long  hay 
aad  allaga  to  chopped  hay  ttd  daeraaalng  tha  hiqr:  grain  ratio  mmy  hava 
emaad  the  aharp  drop  in  allk  fat  teat  obaervad  at  the  end  of  tha  exparlaent. 

The  data  indicate  that  FOB  doaa  not  have  a  dalaterioua  effect  on 
raproductlYc  efficiency  or  aaisal  health. 

Although  palatabllity  haa  been  a  problaai  In  die  uae  of  many  otherviaa 
effective  aurfactaata,  tha  reaulta  of  the  feed  Intaka  atudy  indicate  that 
POS  vaa  readily  acceptable  by  anlaala  la  this  atudy.  Until  the  eowa  becaoM 
accuatoaed  to  eating  the  POZ  and  control  vlxtures  (uaually  vlthin  7  diqra). 
tiMqr  w«re  aixed  vlth  the  grain  fed,  but  thereafter  both  vere  placed  on  top 
of  the  grain,  glace  tha  FOB  aad  coatrol  alxtarea  refuaad  were  included  la 
tlM  grain  rafuaala,  the  feed  Intaka  data  indicate  that  the  FOI  Mixture  aay 
have  baaa  aora  acceptable  than  the  control  alxture.  Further  work  la  needed 
to  verify  thia  aaau^ption. 


sine*  th«  lev«l  of  P05  was  Increuad  «•  the  «xp«riaMmt  progressed, 
Wgr  detrlaental  effect  of  FOB  should  prestnalily  be  aagnified  because  of 
the  cuoulatlve  effect  of  the  treataent.  As  the  results  are  contrarj  to 
this  preeui^tloni  the  conclusion  that  POS  does  not  deleterlously  affect 
«ilk  production*  ailk  fat  teet»  body  vel^t,  feed  intake,  or  reproduction 
Is  clearly  strengthened* 

BCPniHDiT  II 
iKferliientel  Procedure 

Since  the  efficiency  with  which  feed  ie  utillMd  in  the  runinant  it 
largely  dependent  on  rumen  feraentation,  it  is  essmitiel  that  antifoeaing 
agents  used  to  prevent  bloat  do  not  adversely  effect  norael  feraentatioa 
processes  in  the  ruaen.  In  this  experlaMit,  the  effect  of  POB  on  feraente* 
tion  wes  deterained  by  aeeavring  changes  in  ruaen  — onla,  ruaen  pH,  ruaen 
volatile  fatQr  acids  (VFA)»  lactic  acid,  and  cellulose  digestion. 

filing  and  Mana^qaent.  fWo  seta  of  noMn  fistulated  identical  twin 
cattle  were  fed  alfalfa  hiqr  and  salt  ad  li^bitua  during  a  2«week  preliainary 
period.  During  t^e  next  2  weeks,  one  asabsr  of  each  twin  pair  received  in 
eddition  to  the  above  ration,  1  lb  per  day  of  Supplsaent  I  (10  g  POI  per  lb) 
and  the  other  oMaber  received  1  lb  per  day  of  the  control  Mixture  (described 
en  pege  24).  fhe  treataents  vmre  reversed  for  each  twin  pair  during  the 
final  2  weeks  of  the  trial.  All  anisals  wore  confined  in  stenchions  throu^* 
out  the  experiaent  and  were  fed  twice  daily  at  approxiaately  12*hr  intervale. 
Vater  for  these  aaiaals  was  rtwt  off  2  hr  prior  to  and  during  eaapling. 
The  body  weights  of  the  animals  in  pounds  were  as  follows:  04,  1056;  05, 
1062}  18,  10431  w<l  19,   1034. 


ss 

I,     Ih«  flstuUt  of  all  «Bimls  yf  fitted  vlth 
nibb«r  Mnvllng  tubca  whicti  p«niltt«d  vithdraiMl  of  •  riq^rooentatlvo 
Hoiplo  of  ruMon  fluid  witbout  oponing  the  fistula  cap  or  disturbing  tha 
fWMn  eontanta.  Ihaaa  aaapling  tubaa  vara  fitted  on  ona  and  witb  a 
parforatad  aatal  tuba  to  atrain  out  larga  partielaa  of  ruaan  dii^ata. 
Ihia  aatal  tuba  waa  poaitionad  in  tha  vantral  aac  of  tha  ruaan  about 
12  inehaa  balow  tha  f  iatula  epaning.  Iha  other  and  of  tha  saapling  tuba 
Mitanded  outside  the  ruaan  throui^  a  hole  in  the  f iatula  cap,  and  ufaea 
not  in  uae  vaa  kept  closed  vith  a  aeraw-elaap.  A  atainleaa  ateel  syringe 
aaa  attached  to  the  aaayliag  tube  to  vitiidrair  ruaan  fluid.  Clean  water 
aaa  uaed  to  rinae  tha  syringe  and  fluirii  tha  aaapling  tube  betveen  aaaplas. 
The  firat  syringe  full  of  ruaen  fluid  was  alvaya  diacarded  to  prevent 
contaaination  or  dilution  of  tha  aaapla. 

Saaplaa  of  ruaan  fluid  for  VTA,  lactic  acid,  Maonia,  and  pH  deterainations 
vere  obtained  2,  4,  and  6  hr  after  the  aoming  feeding  et  weekly  intervale 
throufljhout  tha  experiaent.  On  the  next  day  ruaen  fluid  need  as  ino<ailuB  for 
in  vitro  calluloae  digeati^  was  obtained  4  hr  after  the  aoming  feeding, 
■■Ban  aaaonia  «ui  ruaan  |^  aaaplaa  were  ejected  froa  the  ayringa  into  4  os 
vide  aouth  jers  containing  about  0.5  inehaa  of  aineral  oil.  Buaen  fluid 
uaed  for  in  vitro  calluloae  digeation  waa  collected  in  half*pint  ailk  bottles 
fitted  with  rubbMT  steppers.  Saaples  for  VTA  and  lactic  acid  deteraiaatioaa 
were  placed  in  6  os  polyethylene  bege. 

PataKainatfnn  nf  |M|i  iHllWiiiiH   Deteraination  of  ruaen  eaaonia  was 
aade  as  quickly  as  possible  after  the  saaples  were  collected.  The  aodif ied 
■athod  of  Oommf   (1957)  waa  weed,  to  avoid  contaaination  froa  the  Is^er  of 
ainerel  oil  covering  the  ruaen  fluid,  air  waa  forced  out  through  the  tip  of 
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tlM  plptttt*  bafor*  aaxf  ruMtn  fluid  vas  drawn  Into  It.  Tissue  paper  was 
used  to  rsMOve  any  alnaral  oil  which  was  adhering  to  the  outside  of  the 
large-bore  1  ■!  pipette  used  to  transfer  the  ruaen  fluid  to  the  Oooway 
plates.  Deteralnatlo&s  were  asde  In  duplicate  for  each  saaple.  Xb 
standardise  the  end*polnt  deteralnatlon  In  the  titration  procedure,  a 
blank  was  set  up  with  each  group  of  seniles  • 

Deteralnatlon  of  Huaen  pH.  After  a  s«all  aaount  of  ruaen  fluid  was 
reaoved  for  the  deteralnatlon  of  ruaen  saaonla,  the  reaalnder  was  tested 
with  a  Leeds  and  Horthrup  potentloaeter  to  detemlne  ^.  To  avoid  possible 
variables*  all  saaples  were  stirred  before  |^  readings  were  aade  and  tha 
aeter's  electrodes  were  rinsed  %rlth  both  ether  and  distilled  water  and 
wiped  dry  with  tissue  p4^>er  before  testing  the  next  seaple. 

Deteralnatlon  of  Cellulose  Piaestion.  The  ertif Icial  ruaen  technitpte 
described  by  Bauagardt  at  al.  <1962)  was  used  to  deteralne  the  effect  of 
ruaen  fluid  obtained  froa  POI«fed  and  ccmtrol  aniaals  on  cellulose  digestion 
la  vitro.  In  each  flask  was  placed  1  g  finely  ground  alfalfa  hay  as  sub* 
strata*  25  al  ruaen  fluid  as  inoculua*  and  30  al  buffer.  The  flasks  were 
incubated  for  24  hr  in  a  water  bath  shaker  aelntaiaed  at  39  C.  At  the  end 
of  the  feraentation  period,  the  contents  of  the  flasks  were  dried  in  a  forced 
air  oven  and  cellulose  deterained  by  the  aethod  of  Graapton  and  Maynard  (1938). 

Peterainatton  of  ftiaen  Volatile  fatty  Acids  and  Lactic  Acid.  The  con- 
centrations  and  aolar  prt^wrtions  of  VTA  and  lactic  acid  were  deterained 
using  the  procedure  of  Wissaan  and  Irvin  (1957).  fenreral  aodifications  were 
aade  of  the  original  aethod. 

Belvttits  were  aade  up  using  various  percentages  by  voluae  of  reagent 
grade  acetone  in  Phillips  66  hi^  purity,  noraal  hncane  rather  than  Skally* 


SI 

•elvtt  B.  thm  p«rc«nt«iM  «q»loy«d  w«r«  «•  followf:  1X»  SI,   ISX*  30X»  and 
Mtt.  lb  prevMit  gradual  raaeval  of  water  froa  tha  coluan,  coneantratlona 
of  ISX  and  abova  vara  aqailibratad  aa  follova:  4  lltara  vara  stlrrad  vlth 
100  ■!  of  1:1  augar  aolutioa,  allowad  to  aattla  2*3  hr,  and  flltarad. 

OoluBoa  vara  packad  vlth  aufflciant  abaorbaat  alurry  to  give  a  dapth 
of  approxiaataly  5  inehaa  of  cowpact  aatarlal.  laeh  colum  vaa  uaad  tvlea 
bafora  tha  abaorbant  aatarlal  vaa  dlacardad,  Iha  cap  aatarlal  vaa  aada  up 
of  8  porta  callta  plua  12  parta  aodlua  aulfata  (anaonlua  aulfata  ahould 
Mt  ba  uaad). 

Af tar  tha  ruaan  fluid  aaaplaa  had  baan  raaovad  froa  tiia  fraasar  and 
allovad  to  thav,  thOf  vara  eantrlfugad  In  a  alaa  1,  aodol  SBV  Intamatloaal 
Cantrlfuga  at  3,000  r.p.a.  for  20  ala  and  tha  aupamatant  vaa  uaad  for  tha 
VTA  dataralnatlona.  Tha  cap  aatarlal  vaa  uaad  to  abaorb  1  al  of  tha 
eantrlfugad  ruaMm  fluid  plua  4-5  dropa  of  SOX  aulfurlc  acid  (V/V).  Aftar 
thesa  Ingradlanta  had  baan  thoroughly  alxad  In  a  mall  baakar,  tha  alxtura 
vaa  placad  on  top  of  tha  coluan.  Blanka  and  atandarda  vara  praparad  In  a 
alallar  aannar  by  aubatltutlng  dlatlllad  vatar  and  atandard  aclda  raspact* 
Ivaly  for  ruaen  fluid. 

Hm  alutlttg  aolvanta  uaad  vara  11  acatona-haxana  to  aluta  valarlc  and 
butyric  aelda;  51  to  aluta  propionic  acid;  ISX  to  aluta  aeatle  acid;  and 
301  to  aluta  lactic  acid.  Since  the  ooncentratl<m  of  foralc  acid  In  tha 
cuBOn  aaaplaa  vaa  too  lov  to  ba  aaparatad,  no  20X  aolvaat  vaa  uaad. 

to  prepare  the  tltrant,  29  g  potasalua  hydroiclde  pallata  vera  dlaaolvad 
la  400  al  laopropanol  by  varalng  In  a  ataaa  bath,  the  aupematant  laopropanol* 
potaaalua  hydroxide  aolutloa  obtained  by  cooling  and  decanting  thla  aolutloa 
contaloKl  approxlaately  50  ag  potaaalua  hydroxide  per  al.  To  aaka  1  liter 


of  An^roxiaatAly  O.OUI  tlCrant,  12  ■!  i«opropanol*potasBiuB  hjrdroxida 
•tock  •oltttioa  WM  aixAd  with  488  «!  nMthmol  and  500  al  Itopropanol. 

Seven  coIumw  vera  run  •iaultaneouely.  Ihe  cap  aatarlal  placed  on  top 
of  five  of  theae  coluMia  contained  ruaen  8aaiplea«  warn  vaa  a  blank,  and  the 
other  contained  a  ataadard  acid  aolutlon  to  check  the  recoveriea  of  each 
aet  of  coluana.  If  the  recovery  of  atandard  aclda  deviated  aarkedly  froa 
the  valuea  axpecteda  the  coluana  were  diacarded  and  the  eaaqplea  ware  rerun. 

•aaulta 

Since  graphical  analyala  of  the  ruaen  aaMmia  and  rueen  pH  data 
indicated  that  averaging  the  valuea  obtained  during  the  two  conaecutive 
veeka  of  each  period  would  not  ■aterially  affect  the  reaulta  of  the  experl* 
•eat,  thia  aaaipulation  waa  perfoned  to  condenae  the  data  ao  that  the 
reaulta  may  be  aore  readily  interpreted. 

The  ruaen  aaaonia  valuea  (Table  3)  during  Period  I  ahow  the  expected 
cleae  correlation  between  aaiaala  within  a  twin  pair.  During  Period  II,  it 
appeara  that  the  feeding  of  10  g  POI  aey  have  cauaed  ruaen  aaaonia  valuea  to 
drop  in  aniaal  18.  However,  thia  did  not  occur  with  the  other  twin  pair. 
In  Period  III,  lower  eaMnia  valuea  appeared  for  the  anlaala  fed  POB.  Mewavar, 
when  atandard  deviationa  ware  calculated,  theae  differencea  did  not  appear 
to  be  real. 

•uaen  pH  valuea  (Table  3)  were  aiailar  tot  all  four  aniaala  in  each 
period.  Conae<|uently  ruaen  pH  appeared  to  be  unaffected  by  the  feeding  of 

roi. 

IHtring  the  firat  week  of  Period  II,  ruaen  ingeata  froa  one  twin  (OS) 
receiving  POI  reaulted  in  greater  celluloae  digeation  than  ita  twin  ante  (04). 


SI 


TABLB  3 

If  fact  of  FOB  fttedii^  on  ruaen  aanonia,  runen  pH* 
''B^  Ifi  vityo  celluloso  dlgection 


POI  MH.  par  100  •! 

Aalml    fod/  rwama  fluid*  ■»- n  pg*  Collulo—  dig— tod 

no.    Atf  2hr   4kr   6hr  2hr   4hr   6hr  1st  vMk     2nd  vook 

(5  (««>  (■■)  (PS)  w  55 


Period  1 

M      0    U.9  17.6  12.0   6.6   6.6  6.7  43.7  t   1.0  — ^ 

•S      0    2S.9  16.3  14.4   6.6   6.7  6.7  45.9  t  1.8  42.16  t  0.7 

IS      0    27.3  1S.3  10.0   6.6   6.4  6.8  43.1  t  0.7  46.4  t  1.2 

19      0    28.4  14.8  10.6   6.7   6.7  6.7  43.8  t  2.3  44.2  t  1.8 

Poriod  2 

04  0    25.2  17.0  12.6   6.8   6.9  7.0  48.1  t  0.5  44.3  t  2.6 

05  10  22.3  17.1  15.5  6.8  7.0  7.0  50.1  t  1.6  44.9  t  3.4 
It  10  16.8  11.9  9.7  6.9  6.9  7.0  50.1  t  0.6  46.4  t  2.0 
19      0    20.1  13.7  14.7   6.9   7.0  7.0  52.1  t  1.1  46.8  t  0.7 

Poriod  3 

•4     to    17.3  13.6  12.0   6.8   6.9  7.0  43.9  t  1.9  43.4  t  0.8 

09      0    18.1  15.3  12.3   6.7   6.8  6.7  45.5  t  2.5  45.2  t  2.3 

18  0    15.8  13.2   8.3   7.0   6.8  6.9  45.3  t   1.4  40.1  t   1.2 

19  10    15.5  10.8   8.3   7.0   7.1  7.2  44.9  t  1.1  43.6  t  0.8 


*  Bach  valua  ia  an  avaraga  of  tha  two  valuaa  <Ataload  at  tha  and  of  tha  first 
and  sacond  vaaks  of  aaeh  period. 

^  AaiMl  off  feed. 


HowavcTt  1b  tlM  othMT  twin  pair  (18  and  19)  this  affsct  was  revarsad. 
During  tha  sacond  waak  of  Parlod  II,  eallulosa  dlgaatlon  for  both  sats  of 
twins  was  sisillar.  During  tha  first  waak  of  Parlod  III,  eallulosa  dlgastlon 
was  sll^tly  lowar  for  both  anlaals  racalvlng  FOB.  Howavar,  during  tha 
saeond  waak  of  Parlod  III,  tha  dlgaata  of  ona  aaiaal  (19)  raealvlng  POB 
rasttltad  In  a  graatar  dlgastlon  of  eallulosa  than  dlgasta  frow  Its  twin 
a«ta  (18).  Iha  dlgasta  froai  tha  other  anlaal  (04)  raealvlng  FOI  rasultad 
is  a  lowar  dlgastlon  of  eallulosa  than  Its  twin  aata  (05).  Comafaaatly 
neither  a  banaf lelal  nor  detrimental  af feet  of  FOB  on  eellulose  digestion 
la  apfMNNMt* 

A  graphical  analysis  was  aada  of  tha  rwaan  VFA  and  laetle  aeld  data 
(Table  4)  and  It  was  coneluded  that  averaging  the  values  obtained  fro*  2, 
4,  mad  6  hr  sasiples  would  not  affect  the  Interpretation  of  results.  Bxcept 
for  the  una]q>lalnable  shift  In  tha  aeatle  acid  and  propionic  acid  ratios 
of  anlaal  19  during  the  first  week  of  Period  I,  the  expected  close  correlation 
•f  VPA  ratloa  between  anlaals  within  tha  sane  twin  pair  la  observed  for  the 
prellalnary  parlod.  Batlos  of  russen  VFA  during  Period  II  are  slaillar  within 
twin  pairs  daaplte  the  fact  that  one  wnber  of  each  pair  was  receiving  10  g 
POB.  During  Period  in,  VPA  ratios  for  ona  twin  pair  (04  and  03)  roMlnad 
slallar.  In  the  other  twin  pair  (18  and  19),  the  anlsal  receiving  the  POB 
rtiewad  a  slight  decrease  In  acetic  acid  with  a  corraspoitdlng  Increase  In 
propionic  during  the  first  week  of  Period  III,  but  the  ratios  reported  for 
the  aeeood  week  ware  slallar  In  both  anlawls. 

Iha  total  concentration  of  VPA  (Table  4)  was  stellar  within  twin  pairs 
during  the  first  weak  of  the  preltelnary  period,  but  varied  during  the  second 
week.  The  low  total  concentration  values  found  during  the  first  week  of 
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Period  XI  suggast  that  th«  bam  halp  vtay  not  have  fad  tha  aniaals  tha 
•omlng  tba  aaaplaa  vara  takan.  laralta  £or  this  waak  indlcata  tite 
aalaals  racalving  POE  hava  higher  total  cancantratlona  of  VFA,  but  during 
tha  following  week,  the  value  determined  for  one  of  the  treatnant  anlnala 
(18)  «••  laaa  than  ita  twin  aata  uhlle  the  valuaa  for  tha  other  treataant 
anlaal  (05)  was  greater  than  tOiat  of  Ita  twin.  During  Period  III,  alsllar 
total  eoneantratlone  of  VFA  vera  obaarvad  for  one  twin  pair  (18  and  19). 
In  tha  other  twin  pair  (04  and  OS),  tha  aalMal  receiving  POI  (04)  had  a 
higher  total  VPA  concentration  value  tiian  Ita  twin  during  the  first  wadli 
of  Period  III,  but  had  a  lower  value  tha  sacoMl  week.  The  total  coiwantrat 
tlon  and  ratios  of  lactic  acid  ware  alvllar  for  all  four  antaals  In  each 
period. 

Discussion 


Although  the  values  reported  for  ruaea  aawmla,  ruMm  pH,  total  con* 
caatratlon  of  ruMMi  VTA  and  lactic  acid,  and  eallulosa  digestion  correlate 
vary  cloaaly  with  the  values  that  would  be  expected  froa  ruaen  sanplas 
collected  at  a  corresponding  tlaw  froa  anlaals  consualng  en  all  hsy  ratltm, 
tiM  ruaan  VFA  ratios  are  slightly  hlgliar  In  aaatle  acid  and  allghtly  lower 
In  both  propionic  and  butyric  acid  than  would  noraally  be  expected.  Several 
VFA  detemlnatlons  were  aade  using  a  gas  chroaatograph  as  a  check  against 
IdM  eoluan  chroaatography  technique.  The  VFA  ratios  obtained  by  the  two 
aethods  were  nearly  Identical.  The  recovery  re tea  of  the  standard  acid 
aaaplaa  indicate  that  all  aclda  were  being  rsaoved  with  the  aaaa  dagraa  of 
efficiency. 

Froa  the  results  obtained  in  the  various  phases  of  this  experlaeat.  It 
is  difficult  to  find  any  clear-cut  evidence  that  POI  haa  any  affect  en  ruaoa 
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fweatntatlon.  In  oaeh  o£  che  various  trials*  th«r«  are  isolatod  caaaa 
whara  FOB  appears  to  hava  a  slight  efface,  but  there  Is  also  additional 
evidence  which  indicates  that  POE  hue  the  opposite  effect  or  has  uo  affect 
at  all.  There  is,  therefore,  no  substantial  avldence  In  this  sxperioant 
to  indicate  that  POK  has  tuy  effect  on  ruMM  anMnia,  rtasen  pH,  rxaaua 
VFA,  rusMin  lactic  acid,  or  JM  vltyy  cellulose  digestion. 

BXPERIHBin  XU 
■i9«rlaKntal  Procedure 

Since  residues  frea  faed  additives  which  appear  In  aeat  or  oiilk  cannot 

be  tolerated,  this  esqperlaent  was  designed  to  deteraine  the  fate  of  aetabolic 

14 
products  of  C  •labeled  POB* 

fiydina  and  lH^naaaBimj;   A  T^year  old  Jersey  cow  weighing  810  lb  and 

producing  15  lb  of  «llfc  daily  was  obtained  froa  the  University  dairy  herd. 

Iha  cow  VMS  confined  In  a  stall  in  the  ellnata  controlled  ■ataboliasi  rooa 

in  Call  Ball  at  the  University.  The  dally  roun^ge  ration  consisted  of  17 

lb  sora^nai  silafa  plus  alfalfa  hay  fed  j^  llbltm.  The  cow  was  ■liked  at 

4  AM  and  6  PM  each  day  and  was  fed  7  lb  of  hard  coneantraCa  ration  prior  to 

•ach  ■llklni.  Carbon^^«labaled  POI,  diluted  In  40  g  unlabeled  PCI,  was 

administered  In  a  gelatin  capsule  by  balling  gua  In  the  afternoon  of  the 

first  dsgr  of  the  experiment. 

Ce^|,aetion  and  Analysis  of  Jaaalai^.  All  urine  and  feces  voided  were 

14 
collected  daily  and  all<|uots  of  each  analysed  for  C   activity.  Dally 

allquots  (101  of  yield)  of  aoming  and  evening  ailkings  wtnre  coabined  and 

analyzed  for  G^^  activity.  On  the  first  and  laat  day  only  the  allk  froa 

the  evMiing  aad  ■oralag  nllklnga,  reapectlvely,  waa  analysed. 
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n«  cow  wu  Mcrlf  ie«d  9  <t^t  and  16  hr  a£t«r  tlM  iaotope  was 
«dBinist«r«d.  8«9les  o£  bIoo4»  digMtti,  and  tissues  (Tia»l«  6)  vtr« 
iMlysad  for  C^^  aetlvity. 

Hm  C^^*lab«l*d  POE^  had  a  SfMclflc  activity  of  5.78  ae/g.  With  that 
•yaeif ia  activity,  tha  dataetion  of  100  dpa  (about  30  eount/ain)  a^ova 
background  would  r4q»rat«nt  0.75  of  a  nanogran  of  C  ^labalad  FOK.  By 
aaalyslng  30  ng  dry  aattar  of  ailk,  blood,  tiaauas,  digaata,  or  feeaa,  it  ia 
IMMiaibla  to  dataet  23  fNUrta  FOK  par  billimi  parta  dry  aatter. 

Sa^plaa  of  ailk,  blood,  tiaauaa,  digaata,  aad  facaa  vera  lyophiliaad 
aad  eoabuatad  using  tha  fahAaigar  dry  eovbuation  tadmiqua  of  Kally  at  al. 
(1961).  Iha  raaulting  OO2  froa  30*30  ag  saaplaa  «aa  abaorbad  in  Itl 
atliaiiolaaina-aatlqrl  ealloaolva,  ttid  an  ali<|ttot  of  tha  absorbant  was  trans* 
farrad  to  a  counting  vial  containing  tha  acintillator  aolution  uaad  by 
Jsffay  and  Alvaras  <1941).  laaplaa  vara  eountad  in  a  Packard  Tri*Carb 
Liquid  Scintillation  SpactrophotcMtar,  Modal  314K8. 

All  aaaplaa  wara  lyophiliaad  in  duplieata,  coabuatad  in  duplicate, 
aad  eoimtad  twice  for  at  least  1  ain  whan  a  counting  rata  greater  than 
10,000  countAiin  waa  obtained,  or  twice  for  5  ain  for  aaaples  with  a  counting 
rata  below  10,000  eouat/aia.  After  aaq^la  counting  ratea  were  deterained, 
(r^*benaoic  acid  (about  10,000  eountAri.n)  waa  added  to  each  counting  vial 
and  the  aaaples  recounted  for  efficiency  deteraination. 

ttriaa  waa  analysed  with  no  special  preparatimi  by  ualng  the  dioxana 
acintillator  aolution  described  by  Bruno  aad  Chriatian  (1961),  which  can 
incorporate  1  al  urine  without  foraing  two  phaaea,  even  at  4  C.  Iha  aaaa  count" 
ittg  procedure  uaad  for  lyophiliaad  aaaples  also  waa  applied  to  urine  aaaples. 


1  14 
C  •labeled  POS  supplied  by  Salth  Kline  aad  rraaeh  Uboratorlea. 
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Results 

Data  in  Table  5  Indicate  that  no  milk  sample  had  a  count  rate 
significantly  above  background.  These  results  were  obtained  under 
conditions  vhere  a  large  quantity  of  C  -labeled  POS  was  administered 

to  a  cow  whose  daily  milk  yield  was  relatively  low. 

14 
Data  in  Table  6  indicate  that  no  G   was  deposited  in  the  blood  or 

tissues  of  the  cow.  Except  for  digests  in  the  omasum,  only  background 

count  rates  were  detected  for  digests  in  organs  of  the  digestive  tract. 

Data  in  Table  7  show  that  of  the  C^^*labeled  FOB  administered,  94. 3Z 

of  the  total  C^^  activity  was  excreted  in  the  feces  and  4. OX  was  excreted 

in  the  urine. 

Discussion 

Since  no  C^  was  detected  in  milk,  it  may  be  concluded  that  POS  is 
not  transmitted  to  milk.  Even  if  C''  had  been  detected  in  the  milk,  it 
would  not  necessarily  indicate  the  presence  of  FOB  pe£  is.  Carbon   could 
have  appeared  in  the  form  of  a  metabolite  of  FOB. 

The  digests  of  the  omasum  had  a  count  rate  above  background  of  51 
count/min  with  a  large  standard  deviation.  Bven  if  this  count  was  considered 
significant,  it  would  not  be  unexpected  because  of  the  concentrating  function 
of  the  omastn. 

Previous  studies  conducted  by  Alexander  et  al.  (1965)  and  Tadava  et  al. 
(1965)  using  C^^-labeled  alfalfa  showed  that  C^^  first  appeared  in  the  feces 
12  hr  after  feeding.  Therefore,  the  excretion  pattern  observed  in  Table  7 
appears  normal.  It  is  apparent  that  FOB  is  poorly  absorbed  from  the  digestive 
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iKmx  5 

Carbon^^  activity  of  «ilk  fron  J«r««y  cow 

adviniaterad  C^*« 

•labeled  POI 

Diqra  after 

adsiniatration  of 

Count  rata 

O^^labalad  POI 

of  ailk 

coimtABin 

33  tl 

37  t  2 

37  t  I 

33  t  I 

' 

33t2 

31  t  I 

32  t  3 

31  t  2 

30  t  1 

!• 

Sit  I 

BackgroMMi 

36  £  2 

• 

49 

XABU  6 

Carbon^^  aetivlty  of  blood,  tissues. 

and  digesta  of  Jersey  cow 

niiM  days  and  16  hr  after  adainlstratlon 

of  C^^-labeled  POI 

UmfU 

Count 

aaalysad 

rate 

count /eia 

Digaata 

26t    3 

tatlcttlia 

Mt    2 

Oaasusi 

S7  ±  50 

AboMiMa 

36  t    3 

8M11  IntaatlM 

S3t    2 

•ImMI 

32t    2 

Tissues 

nqrroid 

nt  I 

Pituitary 

21  t    4 

Livar 

43  t    3 

Kidney 

35  t    2 

Pancraaa 

40t    5 

Spleen 

32  t    2 

luaen  fat 

32t    4 

Peritoneal  fat 

301    1 

Lung 

31  ±    3 

Brain 

30t    4 

lueen  aucosa 

30t    1 

LongissisRis  dorai 

32  t    3 

Heart 

3S±    t 

MSBMSry  tissue 

34t    5 

•e«a  chip  from  hunerua 

25±    2 

Bone  aarrow  f ra«  huaerus 

30t    4 

U'±    2 

1 

TABLB  7 

Carlwn^^  «ctivlty  of  urlntt  Md  fecA*  froa  J«rs^  cow 
adalnlotorod  C'^'^-lobolod  FOB 


Day*  «f tor 
adainiatrotlon 
of  9029  ftc  POI 

Foeoo 

Urino 

AM 

1 

335.3 

174.1 

t 

4192.0 

112.9 

1 

1875.0 

24.9 

4 

907.5 

S.8 

S 

170.1 

1.3 

• 

89.2 

!•• 

1 

o.« 

0.4 

• 

0.3 

••4 

f 

9,1 

fttX 

Total 

7570.1 

321.4 

94.3 

4.0 

♦7 

tTMt  Mad  that  the  aaall  quantity  absorbad  is  rapidly  aliainatad  in  the 
wrina.  Frea  tha  extant  o£  aliaiinatton  of  VM  in  faces  and  urine,  it  is 
not  surprising  that  no  CT  activity  vas  present  in  siilk  or  body  tissues. 

It  My  be  conelttdad  that  FOB  is  not  elivinated  in  silk  secreted  fnm 
a  f«w  hours  to  10  d^irs  following  the  adainistration  of  FOB.  Also,  no 
raaidues  of  FOE  are  present  in  body  tissues  10  days  folloving  its  adaiinistra* 
tion. 

OOKaUSIONS 

1.  reading  FOB  to  laetating  cows  does  not  deleteriously  affect  ailk 
production,  fat  test,  body  weight,  feed  intake,  reproduction,  or  anlnal 
health.  In  fact,  FOB  appears  to  have  a  stiaulatory  effect  on  ailk  producticm. 

2.  Feeding  Fttt  to  two  sets  of  runen  f  istulated  identical  twin  cows 
haA  M  apparent  effect  en  naen  pB,  ruMn  Masnia,  ruaen  VTA  and  lactic 
acid,  or  to  vitro  cellulose  digestion.  Therefore,  FCffi  appears  to  have  no 
datrUMBtal  effect  en  feraantation  in  the  ruata. 

3.  Most  of  the  C^^«labeled  FOB  adainis tared  was  eliaiaatad  in  the  feces 
and  urine.  Hone  was  excreted  in  the  ailk  or  deposited  in  the  tissues.  Xhis 
suggests  that  the  products  froa  anlaalo  f ad  Pmt  are  safe  for  huaan  use. 
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APPENDIX  ThmX  1 

• 

Sffact  of  FOB  tm  ailk  mad  f«t  production*  food 

Intake,  and 

raproductlon 

Gmr 

Milk 

ft 

Grain 

Ray 

Sacvleaa/ 

M. 

productioa 

IKTOduetloa 

conmond 

consuaMd 

conception 

(lb) 

(lb) 

(lb) 

vol 

(lb) 

A129 

3719.8 

126.0 

2168.2 

1561.8 

A132 

3929.1 

U6.9 

2350.9 

1515.6 

A19S 

2901.2 

Uf.O 

1842.0 

1165.2 

1590 

3292.0 

125.8 

1943.6 

1115.0 

1330 

3581.7 

101.2 

1938.1 

1071.4 

2700 

4127.7 

138.7 

1857.1 
Control 

1304.5 

Aisa 

3850.0 

132.4 

2333.3 

1553.9 

A162 

4548.8 

154.7 

2587.7 

1538.1 

A140 

2914.2 

83.3 

1682.5 

842.3 

A144 

2821.1 

94.2 

1927.5 

1482.8 

130D 

3558.4 

113.5 

1810.6 

1370.9 

2ftlC 

2666.2 

92.4 

1845.0 

1309.2 
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An  •ecsptaUL*  bloat  pr«v«Dtivtt  «g«nC  iMst  not  only  control  bloat 
•ffaetlvaly,  bat  nuat  have  no  adveraa  effects  on  the  aninal'a  ability  to 
grow,  produce,  reproduce,  and  aalntaln  itaelf •  Alao,  It  Miat  not  be 
•llaiaated  In  «llk  or  be  found  In  body  tiaaues. 

The  object  of  thia  research  vaa  to  teat  the  effect  of  a  nonionle 
surface  active  agent  on  aillk  production,  nllk  fat  content,  feed  Intake, 
yen  feraentatlon,  body  velght,  and  reproduction.  The  aurface  aettv* 
agent  is  polyoxypropylene  polyoxyethylene  block  polyaer  (POl)  used  in  the 
control  of  legune  bloat. 

Lactatlng  cows  fed  varying  levels  of  FOB  (10«^  g  per  day)  produced 
sli^tly  sore  ailk  with  a  higher  average  »ilk  fat  content  than  control 
eows.  Ihe  control  cows  oonsuaed  a  little  asre  grain  and  h$y   than  the  cows 
receiving  FOB,  but  refused  sore  of  the  grain  fed.  PalatAbility  of  POB  was 
not  a  problaa.  Slightly  larger  veig^t  gains  were  oMide  by  the  control 
cows.  Conception  rates  were  scwewhat  hi^er  in  the  cxrws  receiving  PM. 
Despite  the  slight  differmtces  observed,  none  of  the  changes  was  of  sufficient 
swgnitude  to  Justify  their  being  attributed  to  the  feeding  of  POB. 

To  deterBlne  the  effect  of  POB  on  ruaen  fensentation,  ruaen  fluid  was 
collected  froei  two  sets  of  fistulated  identical  twin  aniaala,  analysed  for 
SMMmia,  pH,  lactic  and  volatile  fatty  acids,  and  tested  in  vitro  for  cellu* 
lose  digestion.  The  bloat  preventive  agent  POB  had  no  apparent  effect  on 

either  the  rmen  feraentatlon  producta  tested  or  j^  vitro,  cellulose  digestion. 

14 
A  reaidue  atudy  ualng  C  -labeled  FOB  waa  conducted  to  dots  mine  irtiether 

POB  la  elUiinated  in  ailk  or  rosMlns  in  tissues  iriien  fed  to  a  lactatlng  cow. 

Ho  C^^  appeared  in  the  ailk  for  9  days  following  adalnlstratlon  of  the 

labeled  drug.  Host  of  the  C^^  waa  ellainated  in  the  feces.  Ho  C^^  waa 

praaaat  in  blood,  orgaaa,  or  tlaaue  axaalned  after  alaug^ter. 


Thtt  data  obtainad  in  theae  atudiaa  indleata  that  POI  can  ba  uaad  for 
bloat  control  in  dairy  eattla  without  any  problMi  of  raaiduaa  appaariag 
in  ailk  or  body  tiamaa  and  without  advaraaly  affecting  ruman  fanMntation, 
faad  intaka,  producticm  of  ailk,  haalth*  or  r^roduction. 


